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A. Gondhalekar, E. Holzhauer, and N. R. Hecken- berg, Phys. Lett. 46A, 229 (1979) . Very useful information on the single-mode operation of the TEA laser has also been provided by R. L. Aggarwal, N. Lee, and C. Chase (private communication We have observed ion pulses of 10~3 protons by passing hollow relativistic electron beams through a magnetic cusp. Ion pulses are observed with drift-chamber fill pressures from 75 to 600 mTorr of H2. Magnetic fields of 0.8 kG suppress the mechanism responsible for acceleration without magnetic field. A different mechanism appears to turn on and peaks as the cusp threshold is approached. More than 10~~p rotons with energies greater than 2 MeV are observed.
In conventional particle accelerators, the electric and magnetic fields at the particle are produced externally and are subject to limitations imposed by V&B = 0 and V'~E = 0 in addition to the usual technical limitations of electrical breakdown. In a collective accelerator the electromagnetic fieMs that accelerate a particle are internal and produced by many charged particles. The magnitude of the internal field is determined mainly by the beam density that can be achieved. velocities, respectively, r is the injection radius, Q is the electron-cyclotron frequency, and y is the relativistic factor. " " The critical field (Vq'(0) for a 1.3-MeV electron is B"= (5.8 kG cm)/r. This gives a B"of 2.3 kG for electrons at the outer cathode radius and 2.9 kG for the inner cathode radius. Measurements with the reaction C "(d,n) have a minimum at 0.8 kG and a broad peak extending from 1.5 to 2. 1 kG.
As a check that the ion peak is correlated with the critical magnetic field, the number of ions Fig. 1 , and full details will be given elsewhere. ' The volume of each cell could be varied independently by adjusting the 4He pressure applied to that cell. To produce flow, the He pressure applied to the low-
